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© A rotary ceramic tile glazing and decorating machine. 


(57) The invention relates to a rotary glazing and 
decorating machine for ceramic tiles, employ- 
ing a rotary apparatus comprising a matrix- 
bearing cylinder (4) coupled on an underlying 
transfer cylinder (5) contacting over at least a 
tract of external surface thereof with an upper 
surface of a tile (2) transiting on a rest plane (1). 
The tile (2) is gripped between two feeing bran- 
ches (17) and (17') of two lateral belts (7) and 
(7*) which advance the tile (2) below the transfer 
cylinder (5) ; the rotation of the transfer cylinder 
(5) being synchronized with the translation of 
the tile (2) moved by the branches (17) and (17'). 
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Thti invention relates to a rotary ceramic tile glaz- 
ing and decorating machine. The prior art teaches 
such machines wherein the decoration of the tiles is 
effecteo by means of a transfer system, widely used 
in printing, where the pattern is engraved on a chal- 
cograph c drum, which is first supplied with glaze and 
when .rotating contacts an underlying and also- 
rotating intermediate transfer roller. The underlying 
roller is in direct contact with the. tiie and transfers 
thereto, the pattern originating from the engraved 
drum. A horizontal conveyor advances the tiles, which 
are then pushed under the intermediate transfer roll- 
er, which latter is covered in rubber so as to exhibit a 
slight elastic deformability in order to adjust to small 
breadth differences between the various tiles pass- 
ing thereunder. A support roller, positioned below the 
intermediate roller, compresses the tile (with a prede- 
termined pressure) against the intermediate roller 
during the printing phase. An . apparatus of this type 
is described in European Publication no. 278650. 

Also disclosed in the prior art is the use of silk 
screens for decorating tiles, r wherein the transfer of 
the glaze on to the tiles is .performed through the cyl- 
indrical surface of the screen, which rolls on the tile. 
The glaze, inside the screen is pushed outwards by 
spatula devices. , , 

All the illustrated embodiments, both indirect 
(with the presence of an intermediate transfer roller) 
and direct (using a rotary silk screen) present numer- 
ous drawbacks which render them useful only in a 
small number, of applications. In particular, they are 
used almost exclusively in decorations reproducing, 
for example, veined stone or marble effects and the 
like. * 

Finally, the prior art solutions do not afford con- 
stant results, as it is impossible to obtain multicolored 
patterns of an> acceptable ,qual it y, that is of a quality 
which can be obtained using traditional flat and sin- 
gle-color dedicated silk screens, : \ ti - 

A further common drawback in the prior art appli- 
cations, especially those wherein the decoration is 
performed by indirect transfer of the image, is that it 
is difficult to achieve a perfect cleaning operation on 
the transfer roller, and therefore guarantee a perfect 
reproduction of the pattern on the tile. 

With respect in particular to rotary silk screen ap- 
paratus, further drawbacks are inherent in relation to 
the structure of the screen itself, which includes inter- 
nal ribbing. 

The present invention, as it is characterized in the 
claims that follow, obviates the drawbacks in the prior 
art by providing a rotary glazing and decorating ma- 
chine which, while reaching , high, qualitative levels 
corresponding at least to the levels of traditional flat 
silk screening machines, is also able to work at a fast- 
errate. One advantage provided by the present inven- 
tion is its versatility which .contributes; to its great 
economy of use, both as a tile decorator and as a sim- 


vple glaze r only the matrix-bearing drum has to be 
substituted for each operation. ■■ 

Further characteristics and advantages of the 
. present invention will better emerge from the detailed 
5 description that follows, of an embodiment of the in- 
vention, illustrated in the form of a non-limiting exam- 
. pie in the accompanying drawings, in which: 
. , figure 1. is a schematic section made according to 
. line ll-ll of figure 2; 
10 . figure 2 is a schematic plan view from above of 
figure 1. . 
, t o; rWith reference to the drawings, 1 denotes a hor- 
. izontal rest. plane; transporting tUes 2 towards a dec- 
oration or glazing process. The, rest plane 1 is in line 
15 . with a common belt-type tile conveyor 3. The tile con- 
, veyor belts 3 drag on fixed guide rails 6 which support 
the tile conveyor 3. A rotary glazing and decorating 
; . : machine is positioned above the..rest plane 1 and 
, comprises a matrix- bearing cylinder 4 coupled on an 
20 , ; underlying; transfer cylinder 5 predisposed to contact 
..- ; (with .at least a part of its external surface) the upper 
. surface of thejransiting. tiles 2 on, the rest plane 1. 
The, matrix-bearing cylinder 4, supported like the 
-. transfer cylinder 5 on a frame 12, is constituted by a 
25 cylindrical silk screen, free of welding and internal rib- 
r ..i bing, and provided with a special, device operating in- 
ternally of the screen to press and: direct the glaze to- 
wards the external surface of the transfer cylinder 5. 
The transfer cylinder 5 is constituted by a roller which 
30 externally exhibits a thin wear T resistant teflon (or the 
like) coating 15, stretched on an underlying and thick- 
er layer of elastomer 11 exhibiting a softer-consisten- 
cy than that of the coating. 1 5. The transfer-cylinder 5 
is thus deform able, so that it adheres well to the upper 
35 .. surface of the tiles 2, obviating in this way any prob- 
r : lems due to small. differences in tile breadth and inv 
- perfections on the tile surfaces. The two cylinders 4 
Jlt and 5; are connected in, rotation by gearings; so that 
(; : in the contact zone therebetween no dragging can oc- 
40 . cur. In the present embodiment, the transfer cylinder 
5 is driven by a step- by-step motor 14 and is provided 
with an angle-position sensor 10 having the- task of 
continuously reading the position of a predetermined 
point of the cylinder with respect to a fixed reference. 
45 The cleanliness of the external surface of the 

transfer cylinder 5 is guaranteed by a doctor 16 which 
is kept pressed against the external cylindrical sur- 
face and alternates parallel to the rotation axis of the 
cylinder. Thus the external surface of the transfer cy- 
50 linder 5 is freed of any residual glaze before coming 
into contact with the external cylindrical surface of the 
matrix-bearing cylinder 4 and receiving fresh glaze. 

The silk screen of the matrix-bearing cylinder 4 
can : exhibit several images distributed over its sur- 
55 . ; face, corresponding to varous different decorations to 
be applied on different tiles 2. 

: : ! 3 i^Tjhe/tUes 2 are brought under the transfer cylinder 
5 by a gripping and transport device situated above 
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the rest plane 1 bearing the tiles 2, and operates by 
gripping the tiles 2 at their opposite edges (the dia- 
metrically opposite edges with respect to the ad- 
vancement direction of the tiles 2). The gripping de- 
vice comprises twonhg/ed cogged belts 7 and 7* cou- 
pled on cogged pufleysH9 driven 'by step-b'y-^step mo- 
tors 18. Trie two belts 7 ahif 7' function-as two facing 
branches 17and 17''contactirig and acting tori the op- 
posite lateral sides* of the tiles 2. The drive transmis- 
sion of the two belts 7 and T is such that the two 
branches 17 and 17- are drive- ^ and speed- ' 
synchronised in the advancement direction 1 . For a 
perfect transversal centering, the branch 17* tuns on 
a fixed reference 1 guide 20 while 1 branch 17 'is kept 
elastically pressed against the edge of the tile 2. 

A sensor S. cohstituted jn the embodiment by a 
photocell, is arranged at the entrance of the bra riches 
17 and 17' and has the specific function of signalling 
a predetermined 1 positioning (the sensor is f ixfed) bf a 
tile 2 oh the rest pi ane-i, gripped between frie^two 
branches 17 and 17* witrr respect to the position of the 
transfer cylinder^. The signal temitteif by the seWsor 
8 is sent to a processing unit which automaticaly gov- 
erns the machine according to a' preset prograrfi. 1 

In -proximity of the'entrarice to the branetiea 17 
'and 17', a code heading device -9* reads" bff an n ideYiti- 
ficat ion code provided on each single tile 2 as the tile 
2 reaches the machine: The cbde^islrripressefd { bn the 
tile upstream of the'mach inland* serves to select the 
correct pattern (of the various patterns which-rhight 
be reproduced on the si!k screen roll) to apply 6H that 
* specif ic.tile'2^ ' ' ;siN\. 

The identification code reading, plus the cylinder 
angle position- reading* constitute • the reference data 
forming the basis of the information whereby the au- 
tomatic control performs synchronisation between 
the 5 transfer cylinder 5 and the ! tile 2gf ippedb^tween 
the ; branches-17 arid ? 1 7* tor a correct application of 
the decoration on the Ttles 2. Ori 'the 1 basis of the 
- ; above-mentioned data, the command unit; following 
the specific set program, brings the transfer cylinder 
5 to the correct speed to correspond with the transit- 
- ing tile 2 and the matrix-bearing cylinder 4: As there 
is mechanical contact between the transfer cylinder 5 
and the matrix-bearing cylinder 4, even where there 
are changes in speed, these will have no effect on the 
rapport between the two cylinders 5 and 4. 

Obviously, the tile 2 stays gripped betwen the op- 
posite branches 17 and 17' at least during the period 
of contact with the external surface of the transfer cy- 
linder 5. The number of decorations the machine can 
apply corresponds to the number of images made on 
thesilk screen. 

In order for the above operation to be carried out, 
it is never necessary to stop the machine; which re- 
sults in an improved work rate with respect tc 'tradi- 
tional work methods. ' ' 

The perfect synchronizability-of thV translation 


movement of the tile 2 on the rest plane 1 and the an- 
gle of the transfer cylinder 5 so that the decoration 
can be transferred perfectly means that several ma- 
chines can be positioned in series along a same tile 
5 conveyor 3 so that several decorations (applications 
of glaze) can be made on a same tile, all perfectly 
centered. 

For example; the various patterns ori a cylinder 
4 can contain one ^ very^'simpie nofv-pattern', that is a 
10 tract which deposits on the tile 2 a uniform single 
glaze' coating 1 in a r specific color. Thus the machine 


can function simply as a glazing machine 
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A rotary ceramic tile glazing and decorating ma- 
chine," iri'particular for ceramic" tires/ character- 
ised in that it comprises: ■ • : ' 
; ; - a rest* plane (1) for ti^nsportirig tiles (2); 
' said rest 1 plane (1) being in linfe with a tile 
l corfVeyor(3); 1 : " ' '• " 
1 ' - a rotary 'glazing and decorating machine 
' ,: pdsitiofied r above the rest plane (1) and 
comprising 5 a 'matrix- bearlriig' cylinder (4) 
" coupled ; oh an underlying; transfer cylinder 
(5) predisposed such that an external cylin- 
! drical surface thereof at least partially con- 
" • ? tacts 1 an upper surface of tlte tiles (2); : 
l> - a gripping and trahspbrt-device of the tiles 
(2) situated such as to project superiorly 
with respect r to the rest platier(1) and below 
the transfer cylinder (5);* the device com- 
prising two belts (7) and (7*) exhibiting two 
branches (17) and (17'), positioned diamet- 
rically opposite with respect to an advance- 
merit direction of 'the 1\\es (2) and predis- 
■" ' posed to ^contact opposite lateral edges 
1 thereof arid adhere thereto by friction force; 
said branches (17) and (17') being speed- 
■ v syrtchfbriFzed^ri'a'tiFe'advancemem direc- 
tion'; ' ' - ' •</ 

- a sensor (8) for signalling when a tile (2), 
gripped between the branches (17) and 
(17') has reached a predetermined position 
on the rest plane (1); 

- means for commanding a synchronization 
of a rotation of at least the transfer cylinder 
(5) with a translation of the branches (17) 
and (17') gripping the tiles (2). 


2.i A machine as in claim 1, characterised in that it 
! comprises: ' 
;^ - a code reading device 1 (9) for reading an 
55 . v J - identification code provided on each of the 
'**- ir 1 '* i: tiles (2); "*■ ^ ' " 

• i * * { - a device for reading ari ! angular' position of 
1 - v the transfer cylinder (5) when the sensor (8) 

-*vbt j.-v- ; . • - . .- . . - . 
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has signalled a presence of a tile (2); said 
identification code reading, together with 
the reading of an angular position of the 
transfer cylinder (5) constituting reference 
data by which the transfer cylinder (5), 5 
through a variation in speed effected before ~ i . * 
contact with the tile (2), is synchronized 
with the advancement direction of the tiie , 
(2) gripped between the branches (1 7) and ; 
(17') of the belts (7) and (7') A Jto 

3. A machine as in claim 1 , characterised in that the 
matrix-bearing cylinder (4) comprises a cylindri-. ' v 
cal silk screen free of welding ancJ ribbing and 
provided with an internal device for" forcing glaze 15. ' 
externalwise of the matrix^ bearing cylinder (4). ' 

4. A machine as in claim 1 , characterised in that the / 
transfer cylinder (5) comprises a roller exhibiting ; 

. a thin externa! wear-resistant coating (15) predis^ ,20- 
posed on an underlying thicker layer of elastomer 
(11) which is softer than said coating (15). 

5. A machine as in claim 1, characterised in that it 
comprises a doctor (16) contacting the external 25 
surface of the transfer cylinder (5) at a prefixed - 
pressure; said doctor (16) alternating parallel to 

the axis of the transfer cylinder (5). 

6. A machine as in claim 1, characterised in that the 30 
transfer cylinder (5) is mechanically connected in 
rotation with the matrix-bearing cylinder (4) and 
is driven by a step-by-step motor (14). 

7. A machine as in claim 1 1 characterised in that the 
belts (7), (7") are looped and cogged, and coupled 
on cogged pulleys, and driven by step- by- step 
motors (18). 
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